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Dellaert, Frank - Principal Investigator
Title:




Worked for more than 160 Hours: Yes
Contribution to Project: 
Name: Gill, Tarandeep
Worked for more than 160 Hours: Yes





Worked for more than 160 Hours: Yes
Contribution to Project: 
 
Name: Fathi, Alireza
Worked for more than 160 Hours: Yes
Contribution to Project: 
 
Name: Roberts, Richard
Worked for more than 160 Hours: Yes
Contribution to Project: 
 
Name: Beall, Chris
Worked for more than 160 Hours: Yes
Contribution to Project: 
Supported with GRA money from ward, worked on stereo-visual odometry
Name: Ta Huynh, Duy-Nguyen
Worked for more than 160 Hours: Yes
Contribution to Project: 
Duy was hired as a graduate research assistant over the 2011 Summer semester.
Name: Jian, Yong-Dian
Worked for more than 160 Hours: Yes
Contribution to Project: 
Yong Dian was hired in the Fall of 2011 as a graduate research assistant (GRA).
Undergraduate Student
Final Report: 0713134
Page 2 of 5
Name: Mei, Henry
Worked for more than 160 Hours: No
Contribution to Project: 
Henry, and undergraduate student, provided some support over the summer to help with setting up robot experiments.
Technician, Programmer
Other Participant
Research Experience for Undergraduates
Organizational Partners
University of Pennsylvania
Other Collaborators or Contacts
Pablo Fernandez, University of Alcala, was a visitor in the lab for 6 months and collaborated 
on some visual odometry methods. Several undergraduate students were involved as well.

The PI and Chris Beall engaged in a  collaboration with Ian Mahon and Stefan B. Williams from 
the Australian Centre for Field Robotics at The University of Sydney. They provided us with 
underwater imagery collected using the Autonomous Underwater Vehicle Sirius, at the South 
Scott Reef, which is located 300 km northwest of Cape Leveque, Western Australia. This 
collaboration yielded in a paper that was presented at Oceans 2011, in Santander, Spain. 

In Spring 2010 we collaborated with the Georgia Tech Research Institute, Georgia Tech?s 
contract research arm, on implementing some of the algorithms on an aerial vehicle. In 
addition, we collaborated with Eric Johnson and Michael Sobers of the aerospace department 
at Georgia Tech to implement a view-based SLAM method on another aerial vehicle.
Activities and Findings
Research and Education Activities: (See PDF version submitted by PI at the end of the report)
Please see attached file
Findings: (See PDF version submitted by PI at the end of the report)
Please see attached file
Training and Development:
Tarandeep Gill gained significant experience in doing research in the context of a research 
group, and has chosen to do a master's thesis under the guidance of the PI on the same 
topic 
of random projection methods.

Richard Roberts and Alireza Fathi are being trained as graduate researchers by the PI.

Chris Beall and Yong-Dian Jian were added as GRAs and are being trained as graduate 
researcher by the PI.
Outreach Activities:
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Several students on the award have presented their work in a large poster session 
highlighting the research in the Center for Robotics and Intelligent Machines at Georgia tech 
(RIM@GT). 

In addition, every year the RIM center, as part of the National Robotics Week, hosts an open 
house for high-school students from across the state/city.Typically we have 100+ students 
signed up for the tours, accompanied by their science teachers. As RIM faculty, we believe 
this is an important to make people aware of our research and to recruit people to STEM 
fields.
Journal Publications
Ranganathan, A; Dellaert, F, "Online probabilistic topological mapping", INTERNATIONAL JOURNAL OF ROBOTICS RESEARCH, p.
755, vol. 30, (2011). Published, 10.1177/027836491039328






Probabilistic Topological Maps. 
Ananth Ranganathan
PhD Dissertation, College of Computing







Bundle adjustment in large-scale 3D reconstructions based on underwater robotic surveys, 
Chris Beall, and Frank Dellaert, and Ian Mahon Stephen Williams, Oceans '11, 2011
Sharing Information:
Presented at Oceans 2011, in Santander, Spain.
Contributions
Contributions within Discipline: 
The Probabilistic Topological Mapping framework is the first instance of a probabilistic 
technique for topological mapping that is systematic and comprehensive. It is especially 
relevant for future robotic applications which will need a sparse representation capable of 
accommodating higher level semantic knowledge. Results from experiments in real 
environments demonstrate that the framework can accommodate diverse sensors such as 
camera rigs and laser scanners in addition to odometry.
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We introduced the estimation of dense optical flow and ego-motion in a generalized 
imaging system in an environment that has some degree of statistical regularity. For 
example, in autonomous ground vehicles the structure of the environment around the
vehicle is far from arbitrary, and the depth at each pixel is often approximately constant. 
We extended the well-known subspace constraints to a very general class of imaging 
systems, including catadioptric and multiple-view systems. We demonstrated results of 
finding the optical flow subspaces and employing them to estimate dense flow and to 
recover camera motion for a variety of imaging systems in several different environments.
Contributions to Other Disciplines: 
Environmental change is a growing international concern, calling for the regular monitoring, 
studying and preserving of detailed information about the evolution of underwater 
ecosystems. Computer vision offers promising technologies to build 3D models of an 
environment from two-dimensional images. The result of our 3D reconstruction techniques 
as published in IROS 2010 and Oceans 2011 produce highly accurate sparse 3D 
reconstruction of underwater structures such as corals, and hence contribute to the 
oceanographic research community.
Contributions to Human Resource Development: 
As mentioned above, Ananth Ranganathan successfully defended his thesis for a panel of 
experts. He is now working for Honda research in Cambridge, MA, on humanoid robots. 
Several other GRAs supported under this grant, while now supported from different sources, 
are close to graduation and are expected to stay in research after they graduate.
Contributions to Resources for Research and Education: 
 
Contributions Beyond Science and Engineering: 
 
Conference Proceedings
Roberts, R;Potthast, C;Dellaert, F, Learning General Optical Flow Subspaces for Egomotion Estimation and Detection of Motion Anomalies,
"JUN 20-25, 2009", CVPR: 2009 IEEE CONFERENCE ON COMPUTER VISION AND PATTERN RECOGNITION, VOLS 1-4, : 57-64
2009
Ranganathan, A;Dellaert, F, Bayesian Surprise and Landmark Detection, "MAY 12-17, 2009", ICRA: 2009 IEEE INTERNATIONAL
CONFERENCE ON ROBOTICS AND AUTOMATION, VOLS 1-7, : 1240-1246 2009
Mottaghi, R;Kaess, M;Ranganathan, A;Roberts, R;Dellaert, F, Place recognition-based fixed-lag smoothing for environments with unreliable
GPS, "MAY 19-23, 2008", 2008 IEEE INTERNATIONAL CONFERENCE ON ROBOTICS AND AUTOMATION, VOLS 1-9, : 1862-1867
2008
Beall, C;Lawrence, BJ;Ila, V;Dellaert, F, 3D Reconstruction of Underwater Structures, "OCT 18-22, 2010", IEEE/RSJ 2010
INTERNATIONAL CONFERENCE ON INTELLIGENT ROBOTS AND SYSTEMS (IROS 2010), : 4418-4423 2010
Alcantarilla, PF;Bergasa, LM;Dellaert, F, Visual Odometry Priors for robust EKF-SLAM, "MAY 03-08, 2010", 2010 IEEE
INTERNATIONAL CONFERENCE ON ROBOTICS AND AUTOMATION (ICRA), : 3501-3506 2010
Alcantarilla, PF;Oh, SM;Mariottini, GL;Bergasa, LM;Dellaert, F, Learning Visibility of Landmarks for Vision-Based Localization, "MAY
03-08, 2010", 2010 IEEE INTERNATIONAL CONFERENCE ON ROBOTICS AND AUTOMATION (ICRA), : 4881-4888 2010
Categories for which nothing is reported: 
Any Book
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Any Web/Internet Site
Contributions: To Any Resources for Research and Education
Contributions: To Any Beyond Science and Engineering












